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Annual Cycle of monthly Precipitation

Anacapa Island

Topanga Ranger Station

Cabrillo National Monument





Temperature (C)

15 20 25 30

E
le

v
a

ti
o

n
 (

m
)

0

500

1000

1500

2000

Big Sur.  Vandenberg 1958-1990.  Vertical Temperature Profiles.

July 0000 GMT.  Each sounding interpolated to 10 m interval. N = 302.
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Relative Humidity (%)
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Big Sur.  Vandenberg 1958-1990.  Vertical Relative Humidity Profiles.

July 0000 GMT.  Each sounding interpolated to 10 m interval. N = 302.
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1900 GMT  13 Aug 2005



1700 GMT  11 Aug 2005



1630 GMT   06 Jun 2002



1715 GMT  16 Mar 2004



1830 GMT   28 Aug 2001



1530 GMT   11 Jun 2002



1530 GMT   13 Jun 2002



0130 GMT   02 Jun 2003



0115 GMT   28 Jun 2003



1630 GMT   17 Mar 2004



1530 GMT   11 Jul 2004



1800 GMT   21 Jun 2004



1530 GMT   29 Jun 2004





Example of a typical 

data puzzle

04-1252

Cabrillo N.M.

Not in 

NCDC current data

(and thus not in ACIS)

(though shown in 

Multi-Network Metadata 

System, MMS)

But is in

NWS Daily RTP

Saved by WRCC but 

not by NCDC





Santa Monica Mountains National Recreation Area



Santa Monica Mountains National Recreation Area - West Side



Santa Monica Mountains National Recreation Area - East Side



WRCC RAWS Remote Automated Weather Stations.  30 March 2010.   ~1700 active + 600 deactivated



RAWS Stations in Southern California

www.raws.dri.edu





Channel Islands - San Miguel Island

Redmond & McCurdy, 2005.



Channel Islands - Santa Rosa Island

Redmond & McCurdy, 2005.



Monthly Wind Roses

Santa Rosa Island

Black Mtn summit

1300 ft

Jan Feb Mar

Apr May Jun

Jul Aug Sep

Oct Nov Dec

All hours

1990-2005

Approx 10,000 observations 

each month.

Redmond & McCurdy, 2005.



Channel Islands - Santa Cruz Island

Redmond & McCurdy, 2005.



Channel Islands - Santa Cruz Island East Side Detail

Redmond & McCurdy, 2005.



Santa Cruz RAWS

Looking North

WRCC Web Site Station Metadata



Channel Islands - Anacapa Island

Redmond & McCurdy, 2005.



Channel Islands - Santa Barbara Island

Redmond & McCurdy, 2005.



Santa Barbara Island Climate Station

WRCC Web Site Station Metadata



Winter-centered Precipitation 

Main Ranch 

1904-05 / 1992-93

and

Downtown Los Angeles

1877-78 / 2004-05 (Mar 13)

r = 0.82  

(89 years)

Redmond & McCurdy, 2005.



Typical

Scatterplot

Appearance
250 points

Redmond & McCurdy, 2005.



Correlation

by month

Precip

RAWS

vs

RAWS and

COOP

Yrs

9-12, 11-13

10-12, 10-12

Redmond & McCurdy, 2005.



Correlation by month.  Precipitation.  Santa Cruz Main Ranch vs 2 shore stations. 

43 Years                                                            53 Years

Redmond & McCurdy, 2005.



Correlation by month.  Precipitation.  Santa Cruz Main Ranch vs 2 shore stations. 

86-90 Years                                                            53 Years

Redmond & McCurdy, 2005.

Cruz



Santa Cruz Main Ranch vs Long Beach Airport

35 years.

Correlation by month.  Precipitation.  Santa Cruz Main Ranch vs Los Angeles. 

Los Angeles Airport  49 Years                 Los Angeles Downtown  89-90 Years

Redmond & McCurdy, 2005.



Correlation by month

Temperature

Santa Cruz RAWS

vs

Shore stations

and vs

Santa Rosa RAWS

Yrs

10-12, 6-8

9-12, 10-12

10-12, 9-12

Redmond & McCurdy, 2005.



Correlation by month

Temperature

Santa Rosa RAWS

vs

Shore stations

and vs

Buoy 46053

Yrs

10-13, 6-8

10-13, 9-13

10-13, 6-8

Redmond & McCurdy, 2005.



Correlation 

by month

Temperature

Santa Cruz RAWS

vs

Buoy 53

Buoys 

vs 

Buoys

Yrs

5-7, 7-8

7-10, 5-8

Redmond & McCurdy, 2005.



Correlation by month

Scalar Wind Speed

Santa Cruz, Santa Rosa RAWS

vs

Buoys

Santa Cruz RAWS

vs

Santa Rosa RAWS

Buoys

vs

Buoys

Yrs

10-12, 5-7

10-13, 6-8

9-12, 5-8

Redmond & McCurdy, 2005.



Correlation by month.  Relative Humidity.  Santa Rosa RAWS vs Santa Cruz RAWS. 

9-12 yrs

Redmond & McCurdy, 2005.



Updated by 

John 

Abatzoglou

www.wrcc.dri.edu



Eleven climate monitoring 

regions determined from a 

comprehensive analysis.

(John Abatzoglou, WRCC)



Annual

Temperature 

Departure

South

Coast

1895-2010



Annual Temperature Departure

South Coast    1895 thru 2010

Maximum Temp                                           Minimum Temp



Summer

Jun-Jul-Aug

Temperature 

Departure

South

Coast

1895-2010



Summer Jun-Jul-Aug Temperature Departure

South Coast    1895 thru 2009/10

Maximum Temp                                           Minimum Temp



Water Year

Oct-Sep

Precip

South

Coastal

California

1895-96

thru

2009-10



July-March

Precip

South

Coastal

California

1895-96

thru

2010-11





Washington

Arizona

Central 

Sierra

Redmond & 

Koch, 1991, 

updated. ENSO

Redmond & Koch, 

1991, updated.



p.s.

South Coast California

Has never (=64 years)

had a wet La Nina winter



Temperature

Departure

Water Year

to Date

01 Oct 2010

through

25 Apr 2011



Water Year

Precipitation

01 Oct 2010 

Thru

25 April 2011

Percent of 

Average



Southern 

California



WRCC Web Pages

www.wrcc.dri.edu/PROJECTS.html



2010 Revised HCN-M grid, now called US RCRN (US Regional Climate Reference Network)

Originally planned for 1000 stations, now revised to 538 stations.



US Regional Climate Reference Stations   50-km grid 



US Regional Climate Reference Stations   65-km grid 



University of California

Natural Reserve System

Sites selected for NSF

climate monitoring project

Joint UC-WRCC



Memory jogger 



Do Microenvironments Govern Macroecology ?  NSF UCSB, UCB, UCLA, UCR, ASU, DRI



Sedgewick UC Reserve



Air Quality Monitoring in Southern California.

Source:  NPS MEDN



Buoys - National Data Buoy Center



NDBS NOAA 3-m Buoy

Scripps Waverider Buoy

NDBS Currently 

Reporting (Yellow)

All NOAA buoy data online 

at WRCC until a format and 

system change at NDBS in 2006.

Needs a re-write of ingest code

to restart this automated flow.







Logo-Land

With Scripps

(Dan Cayan)

have been slowly

working toward a

Coastal Climate

Data Archive





Department of Interior

Climate Science Centers

DOI includes USGS, NPS, FWS, BLM, BOR,BIA, others

2010
2010

2010

2010

20102011

2011

2011

AK – UAF, UAA

PNW – OSU, UWash, UIdaho

SE – NCState, UNV, Duke, LSU, TexasTech, IowaStU

SW – UAriz, UCDavis, Scripps, UCLA, UColo, DRI/WRCC

NC – CSU, UM, MSU, UNL/HPRCC, UColo, CoSchoolMines,UWy,KSU,IowaSU





CalClim

calclim.dri.edu

Southern 

California



Summary Points 1/2

Large variety of data sources (very typical for a coastal environment)

Consistency through time is essential

Exposure (vegetation, structures, ground cover)

Observational methodology

Overlaps between observational segments

Don’t move the stations

For long term monitoring

A few very well maintained stations better than many less maintained

Supplement with opportunistic short(-er) term process studies

Very strong horizontal and vertical climate gradients

Need to sample each of these

Vertical transects

Horizontal transects

Precipitation is fairly well correlated among sites

Big advantage (for measurement) - no snow at most elevations !

Other climate elements less well correlated



Summary Points 2/2

Need to be ready and capable to measure the biggest extremes

A climate change issue

Ambiguous evidence of change in southern California

Channel Islands

Should have at least one climate station each island

Bigger islands low and high elevation sampling

Long term consistent fog record(s) would be really helpful

Proxy or direct or both

Important to distinguish decadal scale variability from “change”

Drought

Soil moisture a very good integrator

More point measurements

Model assistance is needed, cannot measure enough places

Drought indices tailored to ecological needs

Islands can get into drought difficulty fairly rapidly



Thank You !

Santa Barbara Island RAWS Station



DISCARDS







Antenna West and East sites.



Antenna West and East sites.







Whale Point (400 ft) and Highlands Peak (2500 ft), Big Sur.  2 miles apart.

Whale Point

400 ft

Highlands Peak

2500 ft



Big Sur, Big Creek, Whale Point, 400 ft



Whale Point, Big Sur, 400 ft, 10-min Temperature, July 2006 Heat Wave.



Highlands Pk, Big Sur, 2470 ft, 10-min Temperature, July 2006 Heat Wave.


